General information
Unless otherwise stated, all glassware was oven dried before use and all reactions were carried out under an Argon atmosphere using standard Schlenk-techniques. Dry solvents were purchased from Acros Organics or Sigma-Aldrich and used without further purification. All reagents were purchased from commercial sources and were used without further purification unless otherwise stated. Reaction progress was monitored by thin layer chromatography (TLC) performed on aluminum plates coated with Kieselgel F254 with 0.2 mm thickness. Visualization was achieved by ultraviolet light (254 nm) or by staining with potassium permanganate. Flash column chromatography was performed using silica gel 60 (230-400 mesh, Merck ans co.). Neat infra-red spectra were recorded using a Perkin-Elmer Spectrum 100 FT-IR spectrometer. Mass spectra were obtained using a Finnigan MAT 8200 (70 eV), an Agilent 5973 (70 eV), using electrospray ionization (ESI) or electron impact ionization (EI). All 1 H NMR,
13
C NMR NMR were recorded on a BrukerAV-400 or AV-600 spectrometer in Chloroform-d 1 . Chemical shifts are given in parts per million (ppm), referenced to tetramethylsilane using the solvent peak as internal standard (CDCl 3 : 1 H = 7.26 ppm, 13 C = 77.16 ppm). Coupling constants were quoted in Hz. 1 H-NMR splitting patterns were designated as singlet (s), doublet (d), triplet (t), quartet (q), pentet (p), sextet (se), septet (sep), octet (o) or combinations thereof. Splitting patterns that could not be interpreted were designated as multiplet (m).
3 Synthesis of (S) and Racemic Virol A (1)
(S)-Virol A (1)
3.1.1 2-(hepta-4, 6-diyn-1-yloxy) tetrahydro-2H-pyran (4) 3-Iodopropan-1-ol (1.0 equiv., 0.48 mL, 5.0 mmol), pyridinium p-toluenesulfonate (PPTS) (0.15 equiv., 188.0 mg, 0.75 mmol) and 3, 4-Dihydro-2H-pyrane (DHP) (1.5 equiv., 0.68 mL, 7.5 mmol) were dissolved in dry DCM (10 mL) in a 25 mL round bottom flask. After purging with Argon, the mixture was stirred for 1.5 h at room temperature while covered with aluminium foil. The mixture was concentrated under reduced pressure and loaded directly on a column (silica gel, 0-3 % Et 2 O in heptane) to give the product A in 88% yield. 1, 4-Bis-(trimethylsilyl)-1, 3-budadiyne (1.0 equiv., 5.15 g, 5.3 mL, 26.5 mmol) was dissolved in dry THF (50 mL) in a flame-dried Schlenk tube. MeLi (1.6 M in ether, 1.0 equiv., 16.6 mL, 26.5 mmol) was added dropwise at 0 °C and stirred for 3.5 hours at room temperature. Iodide A (1.0 equiv., 7.16 g, 26.5 mmol), dissolved in hexamethylphosphoramide (HMPA) (2.0 equiv., 9.2 mL, 53 mmol), was added dropwise and stirred overnight at room temperature. The mixture was quenched with brine (50 mL) and extracted with DCM (2 x 100 mL). The combined organic layers were dried with MgSO 4 , filtered and concentrated under reduced pressure. The crude product was redissolved in dry THF (50 mL), and tetra-nbutylammonium fluoride (TBAF) (1 M in THF, 3.0 equiv., 79.5 mL, 79.5 mmol) was added slowly at room temperature and stirred for 30 min. After removal of the solvent in vacuo, the crude product was dissolved in DCM (100 mL) and washed with water (100 mL). After extracting the aqueous layer with DCM (100 mL), the combined organic layers were dried with MgSO 4 and concentrated under reduced pressure. Column chromatography (silica gel, 0-3% EtOAc in heptane) afforded 3.67 g (72%) of the product 4 as a red oil. 7, 144.9, 140.9, 122.4, 119.7, 99.0, 88.0, 81.7, 73.4, 65.8, 65.4, 62.4, 30.8, 28.5, 25.6, 19.7, 16 .9 ppm. FTIR (CHCl 3 , cm -1 ): 2950, 2925, 2854, 1673, 1618, 1344, 1275, 1263, 1138, 1075, 1034, 1001, 764, 751, 528 .
287.1289, found: 287.1281.
As can be seen from the crude 1 H NMR, the ring opened product 6 was formed already after the work up, despite 5 was the major product. After 24 h at RT, compound 6 was almost the major product can been seen on crude 1 H NMR. Due to the meta-stability of 5 and also the close Rf to 6, we are not able to isolate the clean 5.
3.1.3 (2E, 4E)-N-Methoxy-N-methyl-12-((tetrahydro-2H-pyran-2-yl) oxy) dodeca-2, 4-dien-6, 8-diynamide (7) - 1 Carboxylic acid 6 (1.0 equiv., 270 mg, 0.936 mmol) was dissolved in dry DCM (5 mL) in a flame-dried Schlenk tube. N-(3-Dimethylaminopropyl)-N′-ethylcarbodiimide hydrochloride (EDCI) (1.2 equiv., 215 mg, 1.12 mmol) and 1-Hydroxybenzotriazole hydrate (HOBt) (88% w/w, 1.2 equiv., 172 mg, 1.12 mmol) was added at room temperature and the mixture stirred for 30 min. After addition of N, O-Dimethylhydroxylamine hydrochloride (1.5 equiv., 137 mg, 1.40 mmol) and triethylamine (TEA) (2.0 equiv., 0.26 mL, 1.87 mmol), the mixture was kept stirring for 12 hours and quenched with sat. NaHCO 3 (aq.) (15 mL). The mixture was extracted with DCM (2 x 15 mL), the combined organic layers were dried with MgSO 4 and concentrated under reduced pressure. Purification by column chromatography (silica gel, 50% EtOAc in heptane) afforded 245 mg (79%) of the Weinreb amide 7 as a yellow oil. 5, 142.0, 141.6, 121.8, 117.7, 99.0, 87.2, 80.5, 73.8, 65.8, 65.5, 62.4, 62.1, 32.6, 30.8, 28.6, 25.6, 19.7, 16 .9 ppm. FTIR (CHCl 3 , cm -1 ): 2938, 2871, 2225, 1651, 1607, 1462, 1440, 1416, 1380, 1261, 1202, 1179, 1136, 1120, 1075, 1034, 996, 869, 816 
(7E, 9E)-17-((tetrahydro-2H
-pyran-2-yl) oxy) heptadeca-7, 9-dien-11, 13-diyn-6-one (8)
A flame-dried Schlenk flask was charged with 1-Iodopentane (3.0 equiv., 26 µL, 0.2 mmol) and dry Et 2 O (1 mL). After cooling to -78 °C, t-BuLi (1.7 M in pentane, 6.0 equiv., 0.24 mL, 0.4 mmol) was added dropwise, and the mixture was stirred for 1 h at -78 °C. A separate flamedried Schlenk was charged with Weinreb amide 7 (1.0 equiv., 22.1 mg, 0.067 mmol), LiCl (5.0 equiv., 14.1 mg, 0.333 mmol) and dry Et 2 O (0.5 mL) and cooled to -40 °C. The Pentyllithium solution was added via canula and the mixture was stirred for 45 minutes at -40 °C. The mixture was quenched with brine and water (5 mL, 1:1) and extracted with DCM (2 x 10 mL). The combined organic layers were dried with MgSO 4 and concentrated in vacuo. Purification by prepTLC (aluminium oxide, 30% EtOAc in heptane) afforded 15.2 mg (67%) of desired ketone 8 as a yellow oil, containing 8% of isomerization product. 141.9, 140.2, 131.6, 119.0, 99.0, 87.8, 81.2, 73.7, 65.8, 65.4, 62.4, 41.3, 31.6, 30.8, 28.5, 25.6, 24.0, 22.6, 19.6, 16.9, 14.1 ppm. 3.1.5 (6S, 7E, 9E)-17-((tetrahydro-2H-pyran-2-yl)oxy)heptadeca-7, 9-dien-11, 13-diyn-6-ol (9) A flame-dry Schlenk tube was charged with a solution of ( 
Determination of enantiomeric excess using Mosher ester method:
A dry schlenk tube was charged with (R)-α-Methoxy-α-(trifluoromethyl)phenylacetic acid (9.9 mg, 41.8 µmol) and dissolved in dry pentane (1.5 mL). (COCl) 2 (697 mmol, 59 µL) was added, followed by addition of dry DMF (1 drop). The mixture was stirred for 30 minutes at room temperature and filtered through a plug of cotton. Removal of the solvent at 100 mbar (40 °C waterbath) afforded the acid chloride, which was redissolved in CDCl 3 (0.7 mL). After addition of triethylamine (5.8 µL, 42 µmol), the solution was added to 3.6 mg of crude alcohol 9. Addition of DMAP (8.5 mg, 0.7 µmol) led to completion of the ester formation within 15 minutes. NMR data of olefinic signals of Mosher ester: 
racemic Virol A (1)
3.2.1 (7E, 9E)-17-((tetrahydro-2H-pyran-2-yl)oxy)heptadeca-7, 9-dien-11, 13-diyn-6-ol ((rac)-9) (rac-9): Mg powder (20 equiv., 54.3 mg, 2.23 mmol) was covered in a flame-dried Schlenk tube with dry Et 2 O (0.2 mL). Dropwise addition of 1-bromopentane (10 equiv., 138 µL, 1.12 mmol), dissolved in 0.5 mL Et 2 O), at room temperature led to exothermic reaction. After subsiding, dry Et 2 O (0.5 mL) was added and the mixture was kept at reflux for 15 min. The metallic solution was added to a solution of weinreb amide 7 (1 equiv., 37 mg, 0.112 mmol) in dry Et 2 O (0.5 mL) at 0 °C and kept stirring for 15 min followed by 30 minutes at room temperature. The paste-like residue was suspended in NH 4 Cl sat. (10 mL) and extracted with DCM (2 x 10 mL). The combined organic layers were dried with MgSO 4 and concentrated in vacuo. The crude ketone was redissolved in ethanol (abs., 2 mL) in a glass vial. NaBH 4 (10 eq, 42.4 mg, 1.12 mmol) was added and the mixture was stirred for 2 h at room temperature. The mixture was quenched with NH 4 Cl sat. (5 mL) and extracted with DCM (2 x 10 mL). The combined organic layers were dried with MgSO 4 and concentrated in vacuo. Purification by preparative TLC (Alox, 40% EtOAc in heptane) afforded 8.7 mg (23%) of racemic alcohol rac-9 as a colourless oil.
Racemic Virol A was prepared from (rac)-9 according to the procedure described for (S)-Virol A.
Synthesis of (R) and Racemic Cicutoxin (2)

(R)-Cicutoxin (2)
4.1.1 (5E, 7E, 9E)-17-((tetrahydro-2H-pyran-2-yl) oxy) heptadeca-5, 7, 9-trien-11, 13-diyn-4-one (10)
The following reaction was performed in the shadows, since light may cause double bond isomerization of the following intermediates: A flame-dried Schlenk was charged with Weinreb amide 7 (1.0 equiv., 38.3 mg, 0.116 mmol) and dry DCM (1 mL). After cooling to -78 °C, a solution of diisobutylaluminum hydride (DIBAL-H) in DCM (2.0 equiv., 1 M in DCM, 0.23 mL, 0.23 mmol) was added and the mixture was stirred for 1.5 h at -78 °C. After quenching with EtOAc (0.5 mL), the solution was allowed to warm up to room temperature. Na-Ktartrate sat. (10 mL) and water (5 mL) was added, and the aqueous layer was extracted with DCM (2 x 20 mL). The combined organic layers were dried with MgSO 4 , filtered and concentrated to give the crude aldehyde as yellow oil. A flame-dried Schlenk tube was charged with phosphonate (2.0 equiv., 51.6 mg, 0.232 mmol) in dry THF (0.5 mL). Anhydrous barium hydroxide (4.0 equiv., 79.5 mg, 0.464 mmol) was added and the mixture was stirred for 30 minutes at room temperature. A solution of crude aldehyde in THF (1 mL) and water (25 µL) was added dropwise and stirred for 30 minutes at room temperature. Water (10 mL) was added and the aqueous layer was extracted with DCM (3 x 10 mL). The combined organic layers were dried with MgSO 4 , filtered and concentrated. Purification by column chromatography (silica gel prewashed with Et 3 N/EtOAc/heptane 5:20:80, elution with 20% EtOAc in heptane) afforded 20.6 mg (52%) of product 10 as a yellow oil and single isomer. 5, 143.1, 141.1, 139.6, 133.4, 131.1, 114.5, 99.0, 87.2, 80.3, 74.4, 65.8, 65.7, 62.4, 43.0, 30.8, 28.6, 25.6, 19.6, 17.9, 16.9, 14 .0 ppm. FTIR (CHCl 3 , cm -1 ): 2932, 2873, 1682, 1661, 1602, 1563, 1366, 1261, 1201, 1183, 1156, 1136, 1121, 1062, 1035, 1020, 1001 
(4R, 5E
, 7E, 9E)-17-((tetrahydro-2H-pyran-2-yl) oxy) heptadeca-5, 7, 9-trien-11, 13-diyn-4-ol (11) A flame-dry Schlenk tube was charged with a solution of (S)-2-Methyl-CBS-oxazaborolidine [(S)-CBS] (2.0 equiv., 21.2 mg, 0.076 mmol), then a solution of ketone 10 (1.0 equiv., 13.0 mg, 0.038 mmol) in dry THF (0.5 mL) was added. The mixture stirred at -50 °C for 10 min. Then BH 3 -Me 2 S complex (2.0 equiv., 7.0 µL, 0.076 mmol) was added. The mixture was stirred vigorously at -50 °C for 1.5 hours. After quenching with Sat. NH 4 Cl (aq.) (1 mL), the aqueous layer was extracted with EtOAc (2 x 4 mL), the combined organic layers were dried with MgSO 4 and filtered. Concentration under reduced pressure and column chromatography (silica gel, 50% EtOAc in heptane) afforded 10.0 mg (76%) of the desired product 11 as a colourless oil. 3, 139.3, 135.4, 131.7, 129.9, 110.2, 99.0, 85.7, 77.9, 75.0, 72.4, 65.9, 65.8, 62.4, 39.5, 30.8, 28.7, 25.6, 19.7, 18.7, 16.8, 14 .1 ppm. FTIR (CHCl 3 , cm -1 ): 3422, 2954, 2930, 2871, 1455, 1441, 1354, 1287, 1200, 1157, 1136, 1121, 1073, 1063, 1034, 1022, 995 
Determination of enantiomeric excess using Mosher ester method:
A dry schlenk tube was charged with (S)-α-Methoxy-α-(trifluoromethyl)phenylacetic acid (5.0 equiv., 12.0 mg, 51.1 µmol) and dissolved in dry pentane (1.5 mL). (COCl) 2 (25 equiv., 22 µL, 0.255 mmol) was added, followed by addition of dry DMF (1 drop). The mixture was stirred for 30 minutes at room temperature and filtered through a plug of cotton. Removal of the solvent at 100 mbar (40 °C waterbath) afforded the acid chloride. Then the above alcohol 11 (1.0 equiv., 3.5 mg, 10.2 µmol) which was dissolved in DCM (0.7 mL) was added to the acid chloride, followed by the addition of DMAP (1.0 equiv., 1.2 mg, 10.2 µmol) and triethylamine (6.0 equiv., 8.6 µL, 61.3 µmol) . The mixture stirred vigorously at room temperature for 30 min leading to the complete consumption of alcohol 11. Then the solvent was removed, flash column chromatography (silica gel, 20% EtOAc in heptane) gave the mosher ester (5.0 mg, 88%) as a colorless oil. (NMR data of olefinic signals of Mosher ester: 1 H NMR (400 MHz, CDCl 3 ): δ = 6. 71-6.64 (m, 1H), 6.28-6.16 (m, 3H), 5.66-5.61 (m, 2H), 5.50 (dd, J = 13.7, 7 .0 Hz, 1H) ppm. To a solution of alcohol 11 (1.0 equiv., 7.0 mg, 20.4 µmol) in MeOH (2.0 mL) in a glass vial covered by aluminium foil was added p-toluenesulfonic acid (PTSA) (0.5 equiv., 1.8 mg, 10.2 µmol) and the mixture was stirred for 1.5 hours at RT. The crude mixture was quenched by sat. NaHCO 3 (aq.) (1.0 mL), after concentrating, the water phase was extracted by EtOAc (3 x 10 mL), the combined organic phase was washed by brine, dried over MgSO 4 , filtered and concentrated. Purification by column chromatography (silica gel prewashed with Et 3 N/EtOAc/heptane 5:20:80, elution with 20% EtOAc in heptane) afforded 2.8 mg (53%) Cicutoxin as a colourless oil. 4, 139.4, 135.4, 131.7, 129.9, 110.1, 85.3, 77.7, 75.2, 72.4, 66.0, 62.4, 39.5, 31.1, 18.7, 16.4, 14 To a solution of alcohol 11 (1.0 equiv., 2.1 mg, 6.1 µmol) in MeOH (0.5 mL) in a glass vial covered by aluminium foil was added pyridinium p-toluenesulfonate (PPTS) (1.0 equiv., 1.5 mg, 6.1 µmol) and the mixture was stirred for 2 hours at 45 °C. The crude mixture was quenched by sat. NaHCO 3 (aq.) (1.0 mL), after concentrating, the water phase was extracted by EtOAc (3 x 10 mL), the combined organic phase was washed by brine, dried over MgSO 4 , filtered and concentrated. Purification by column chromatography (silica gel prewashed with Et 3 N/EtOAc/heptane 5:20:80, elution with 20% EtOAc in heptane) afforded 12 1.0 mg (60%) as a colourless oil. 5, 137.6, 135.4, 131.8, 131.6, 110.0, 85.3, 81.9, 77.7, 75.2, 66.0, 61.6, 56.5, 37.8, 31.1, 18.7, 16.4, 14 , the reported characterization data ( 13 C-NMR was not provided, HRMS was not in agreement with the structure and 1 H-NMR was not in full agreement with our isolated product.) is not consistent with our product.
(R)-Cicutoxin (2)
(
Electrophysiology details
Two electrode voltage clamp (TEV) in Xenopus laevis oocytes Electrophysiological recordings were performed utilizing the α1, β3 and γ2S subunits and applying test compounds with a concentration of GABA that was titrated to trigger ~20% of the respective maximum GABA-elicited current of the individual oocyte (EC20) and analysed as described in: X. Simeone, D. C. B. Siebert, K. Bampali, Z. Varagic, M. Treven, S. Rehman, J. Pyszkowski, R. Holzinger, F. Steudle, P. Stolze, M. D. Mihovilovic, M. Schnürch, M. Ernst, Sci. Rep. 2017, 7, 5674. Data are given as mean ± SEM from four oocytes of two oocyte batches.
Sample traces of electrophysiological recordings obtained by racemic and enantioenrinched
Virol A (1) and Cicutoxin (2) NMR spectra
